1. Chemicals. Hydrogen tetrachloroaurate trihydrate (Aldrich, 99.9%), tetra-noctylammonium bromide (Aldrich, 98%), ethanethiol (Aldrich, 97%), sodium borohydride (Aldrich, 99%), tetrahydrofuran (THF, Sigma-Aldrich, 99.9%), toluene (Sigma-Aldrich, 99.7%), diethyl ether (Sigma-Aldrich, 99.8%), acetonitrile-d 3 (Aldrich, 99.8%, d 3 ), benzene-d 6 (Aldrich, 99.6%, d 6 ), and trans-2- [3-(4-tert-butylphenyl )-2-methyl-2-propenylidene] malononitrile (DCTB, Sigma-Aldrich, ≥98%) were used as received. For electrochemistry, dichloromethane (DCM, VWR, 99.8%) was freshly distilled over CaH2 and stored under an argon atmosphere. Tetra-n-butylammonium hexafluorophosphate (Fluka, 99%) was recrystallized from ethanol. Low conductivity water was milliQ Water pro analysis (Merck). Column chromatography was carried out using silica gel from Macherey-Nagel (MN-Kieselgel 60 M, 230-400 mesh).
MALDI-TOF experiments were carried out with an Applied Biosystems 4800 MALDI-TOF/TOF spectrometer equipped with a Nd:YAG laser operating at 355 nm. The laserfiring rate was 200 Hz and the accelerating voltage was 25 kV. DCTB was used as the matrix. The clusters were dissolved in dichoromethane containing DCTB to obtain 0.1 mM solutions with a 1:400 MPC/matrix ratio. 2 µl of solution were dropcasted onto the sample plate and air-dried before loading into MALDI-TOF. The spectra were recorded using the reflectron positive-or negative-ion mode. 18 . 0.50 g (1.27 mmol) of HAuCl 4 ·3H 2 O was dissolved in 40 ml THF and then 0.833 g of tetra-n-octylammonium bromide (1.52 mmol, 1.2 equiv) were added to form a red solution. After stirring for 15 min at room temperature at moderate speed, magnetic stirring was increased to 100 rpm and then 0.460 ml (5.08 mmol, 4 equiv) of 1-propanethiol in 10 ml of THF was added dropwise. The resulting yellow solution became colorless in ca. 30 min. Magnetic stirring was increased to 600 rpm and a freshly prepared icy-cold aqueous solution (10 ml) of NaBH 4 (0.48 g, 12.7 mmol, 10 equiv) was added and this caused the resulting mixture to become black. After two days, the reaction mixture was filtered on paper and THF was evaporated to leave a reddish-brown oily solid covered by residual H 2 O from aq. NaBH 4 . The water phase was S3 removed, and the solid was dissolved in toluene and washed with water (4 x 40 ml) in a separatory funnel. Toluene was evaporated, the solid was dissolved in 50 ml of DCM, and the resulting solution was left to rest overnight in the dark at 4°C. The white residue precipitated during this treatment was discarded and DCM was then evaporated. The resulting oily solid was further purified by dissolving it in a mixture of diethyl ether and pentane to precipitate most of the residual tetraoctylammonium salt. The last traces of salt were eliminated by washing the product a few times with icy-cold methanol. Oxidation of the as-prepared cluster to obtain the paramagnetic species Au 25 (SPr) 18 0 was performed by a passage through a silica-gel chromatography column, using DCM as eluent and compressed air as the pushing gas. Upon injection of the orange solution of the anionic cluster in DCM into the column, the solution turned green while passing through the column. After evaporation of the solvent, the oxidized cluster appeared as a blackbrownish powder. The cluster was further purified by washing thrice with acetonitrile, in which Au 25 (SPr) 18 0 is insoluble. The resulting neutral cluster Au 25 (SPr) 18 0 had the typical UV-vis behavior distinctly different from that of the corresponding anion, as already described for, e.g., Au 25 (SEt) 18 . S1 The expected molecular mass was observed by using matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass spectrometry ( Figure S1 ).
Synthesis of Au 25 (SPr)
Au 25 (SPr) 18 0 was recrystallized by adding a drop of acetonitrile to a concentrated solution of the cluster in 1:2 toluene-pentane and leaving the solvents to evaporate for some days in the dark at room temperature. Its structure was resolved by X-ray diffraction, as described in the next section 7.
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. 6. Simulation of the ENDOR Spectra. Figures S6-8 S8 Due to a very minor, yet significant on the gold atoms, around 95:5 positional disorder of the Au 25 core was assigned. The SPr groups were not modeled accordingly but refined with full occupancy, yet they were constrained by "DFIX" and "ISOR" commands for reasonable geometry and thermal motion. In addition, one carbon atom (C2) in a SPr group in the asymmetric unit was found to be disordered over two sites and the two positions of the C2 atom (ratio 0.68:0.32) atom were constrained to have the same anisotropic thermal motion. The 
